) . DOCUMENT RESUME

ED 215 988. SP 020129
" AUTHOR Payne, V. Gregory :

TITLE Effects of Object Size and Exper1menta1 DeS1gn On

: . Object Reception by Children in the First Grade.

. PUB DATE [81]

. NOTE 17p.

EDRS PRICE - - MF01/PCOl Plus Postage.

DESCRIPTORS Difficulty Level; Elementary Education; Grade 1;

*Manipulative Materials; Motor Development; *Movement
Education; Object Manipulation; Perceptual Motor

o Coordination; Physical, Fitness; *Psychomotoy Skills;
*Sex Differences; Skill Development; *Test
. Validity ,
ABSTRACT

+

. " a study was designed to determine the effects of
- _various ball sizes on children's catching ability and to examine the
results as a between- and within-group factor. It waj believed that
the use of the two-test design would help to-establish the validity
gf past® and future tests of this mature. The between-subjects design

z “group consisted of 48 first grade children who were required to make

a series of catches using one ball size (6 inch, 8.5 inch, or 10 inch

* diameter). Each of the children on the within- subjects group received

. a total 6f 12 trials, catching all three ball sizes in random order.
Since ‘the 1n1t1a1-ana1xs1s showed a significant trials effect as the
subjects adapted to.the task, data were modified to reduce this
effect. Subsequent analy é showed that the only s1gn1£1cant
interactions in the betwe®n-subject design situation was between the
size of the ball and-the gender of the subject. For the
within- sub;ecté‘deszgn group, only the main effect of the ball size
was significant. The 10 inch diameter ball resulted in more
successful catching than the 6 inch ball. The two design types
appeared to be .interchangeable in the parad1gm. (Fe)
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L Abstract-- Subjects (24 boys and 24 gih]s) from the-first grade

(between subjects des1gn group) were reqT1red to make a ser1es of 12
‘catches using only .one ball size (6-, 8.5-, or 10-in. diameter). Another
group comprised of 8 boys and 8 girls was: administered 36 tria]s which
Eons1sted of all 3 ball sizes presented in random order (within-subjects
des1gn group) Each catch was evaluated usirg a f1ve -point scale. Fo]-
lowing an ana]ys1s of the Bg;ween -subjects group data it was detenn1ned
that a sjgnificant ba]] size by sex 1nteract1on ex1sted Following a
similar ane]ys%s of the within-subjects group data it was determihed
_ that the factor of ball eize fori these subjects was significant, The
10" diameter ball resulted 1n s1gni?/Lant1y more successful catching
than the 6 " ball size. No differences were noted between the 10" and
the 8.5".ba11 diameter nor between the 8.5" and the 6" ball diameter.
;n the establishment of,teeching progressions for catching relative to
ba!] size the large ball size appears to he a 1abica1 starting point.
when contrast1ng the. two des1gn types an analysis of variance was
employed followed by a Satterthwaite approx1matron. It was determ1ned
that no significant difference ex1sted between these design types. They

do, therefore, appear to.be 1nterchangeab1e for this particular paradigm.
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‘Task analyses or skill sequences exist to aid teachers in the es-
tablishment of proper teaching proireSSions for various movement skills.,
Unfortunately, the existing information‘is, in most cases, the result of

emp1r1ca], not sc1ent1f1c ev1dence Object reception or simo]y catching,
14
is a basic movement pattern that has been sequenced but 1nsuff1c1ent1y re-

searched. Many var1ab1es affect'the success of a child's catch1ng attempt

and, therefor®, should be considered.in the development of.a scientific-

-

ally based teaching progression. For exampfe, is a large, medium or '

small ball most conducive to successful-catching performance? That ball

size y1e1d1ng the most. succEssfu] catches would appear to, be* the s1mp]est
‘ <

task for the recipient. : Thereby, a s1mp1e to complex sequence for ball

size cou]d be established for catcn1ng The effects of - ball size on ~

catching performance has”been examined previously. Discrepancies exist,

however, in the results of those-investigations. , e

\ ,
Payne and Koslow (1981) for example in an examination of children

in K1ndergarten, first, and second grades, found that the large bal] s1ze

(13-in. diameter) resufted in super1or catch1ng perfonnances than 3 smal]er )

sized balls when proJected to tne subject across a hor1zonta1 distance of
4-ft. In a similar study, Meyer (1956), using ba]]s of 17-in., 8-in.,
5-in., and S~5 in. d1ameters, found that k1nderganten ch11dren successful]y

Q. -
caught a greater percentage‘of the 1arger bails. As bal1 s1ze-1ncreased

performance 1mproved on the catching task involved in the study ﬁcKaski]] .

and” Wellman (1938) .also exam1ned catch1ng sk1lls Us1ng preschool chi]dren

ba]]s of 16.25-,(and 9J571n c1rcuuﬁerences and a s1mp1e success/fa\]ure

_ €riterion, these researchers concluded jhat\success occurred at an eariier

- | . 4
“ 2 { &2 ; \'<
P “ o ” - .
.
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age when a larger ball size was employed. "The research of Meadley (1941)
Jed to similar conclusions. In this investigation children at the ele-
mentary school Tevel were examined. Meadley determined that "medium, o
‘"1arge" s1zed balls, resu]ted in the most po&1t1ve catching perfonnances
for g1r1s in grades 1 and 2 and boys in grades Q& she conc]uded that, "";
for teaching catching sk111s to children at the First Grade level, soccer '
and volleyball sized balls shou]d be emp]oyed
Desp1te the concurrence of the above studies in recommending 1arger
ba11 sjzes for improving catching success of young ch11dren a plethora
of research has yielded contrast1ng recommendat1ons Isaacs (1980)
f ) investigated this area using 7Iand 8-yr.-otd ch11dren and ball s1zes of .
. 46-, 8.5-, and 10-in. d1ameters Us1ng a 6-pt. scale for evaluating’ the
’é\ catches, Isaacs conc]uded that the catches made w1th the 6-9n. d1ameter . -

ball were of a s1gn1f1cant1y higher qua]1ty than when the larger s1zed

»

balls were used. - Isaacs stated that as the ball size 1ncreased in size

-] v

the catching techn1que retrogressed toa more'unnature state.| Seils (1951)
4adm1n1stered 10 catches per ball Size to the pr1mary grade ch11dren 1ne

vo]ved in yet another investigatign of catching performance. Cat§pes

attempted with tennis ba1]s were more successful than catches with, soft-_

ba11 or a squash ball. Gutteridge (1939) also concTuded that bal] s1ze

‘has a dbf1n1te effect on a child's ability to catch. Us1ng ba]]s of 12- -
. ,' 8 6=, and 5-in. d1ameters Gutter1dge determxned that the greatest per- v
centage of children 5- -yrs. of age were successfu] when the 5-in. ba11 was fl -
employed.’ - R R |

R T Ridenour (1974) exam1ned children's react1on time to var1ous s1zed
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a. . ) .
spheres Using 6- and 7-yr.-old children Ridenour determined that a child's

abilsity to predict directionality is not a function'6f~the object's siie.

TherefOre,'she concluded,

b

than small balls for use with young children.

From this review it appearS'apparent that vast differences have re-

large balls are not necessarily more appropriate -
¢

*

\

sulted n the’conc]usions of the researchers cited. - Although Payne and

Kos Tow (1981) Meyer (1956) and McKaskill and Wellman (1938) and Meadley

(1941) found the 1arger ball sizes to be more conducive to successful

"-catch1ng performance Tsaacs (1980), Seils ( }951) Gutteridge (1939), and

-

: R1denour produced ev1dence to, the contrary \\bch d1fferences may have

occurred as a result of the style of progect1on emp]oyed in the study, the

d1stances across whicn the balls were progected the cr1ter1on (rat1ng .

1Y

‘scale) for eva]uat1on, ‘the ball type, or the experimental design.

\

According to Grice (1966), researchers ?Vequent1y select an experi-

\\\\mental deS1gn based on adm3n1strat1ve expediency. Unfortunately, the de-

s1éh which is-post efficiept may proﬁuce invalid results if the potent1a1

significance of a des1gn effect is.not recognized. Gr1ce, therefare, re-

~r

commended that direct ‘Comparisons of within- and between-subjecthesign

~ search., If a des1gn effeot were detenn1ned a resu1t1ng difference in-

‘treatments cou]d be attr1buted to the des1gn
. recgognition of th1s-fact the di fference_ between treatment means would

otherwise be attributed to the treatment effect. ‘

been for the des1gn type

~

, types be made. - This is a requ1rement he stated of all benav1ora1 re-

It 1s apparent that withqut,

In facg no signifycant'

\- d1fferences may have resu]ted as a funct1oh jf that .treatment had it not

\\‘1

""\ ~

One purpese of th1s investigation was to ‘examine
-t

s
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the effects of various ball diameters on the object reception of young
children. A second purpose, however, was to examime this question as a
between- and a within-snbjects factor. Using both design\types would deter:
mine if they are interchangeable designs o} if a design effect has, in fact,

“resulted. Such 1nf0rmat10n wou]d be va]an]e in the ana]ys1s of past 11ter-

ature and benef1c1a1 in the désign of future 1nvest1gat10ns

.
L4 ‘

Method _

Subjects . . .
Subjects fhpm the First Grade (48) were randomly‘assigned%to a ball
. size groud (6-,/8.5~, 10-in. diameter). These subjects (24 girls and hoys)
were asked to attempt’]2 catches using dn]y the ball assigned to their
group (between-subjects design group). Supjects (16) from an 1ndependent -
sample were randomly assigned to a group which was. adm1n1stered 36 trials
7us1qg a random presentdtion “of all thrée ball sizes.- Each ball was, there-
fore, received 12 times by these 8 hoys ‘and 8 girls (withfn-subjects design
group). This design was employed as sugges ted by Er]ebachen«(]977).
Procedure ‘ '

A special dev1ce was designed to accurate]y project the balls with a
, cdns1stent §peed and trajectory. The subJect stood 6 hor1zonta1 ft from

~

the device. Following a "ready" signal the balT was projected to the sub-

. Insert Figure T
o ’ About Here

-
2

JECt and the su\sequent catch or attempted catch was eva]uated us1ng a

5-pt. rating scale: 1, failure to react; 2, one hand contact ba]] dropped

.

\
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3{ two hands contact, ball dropped; 4, uncontrolled catch (ball {s'bobbled);

5, controlied catch. This scale had been used previously in studies invp]-
Qing the catching performance of children (Victors, 1961; Bruce, 1966;
Peqer§on, 1973). Such a tool wae selected for use\fn this investigation

to quantify the success ot the catching attempt: This scale was‘determqhed
to be reliable (r = .96)¢i; a pilot investigatian (Payne and Koslow, 1981).
In that pilat §tudy 18 children were eva]aated in their performance on 28

catches. Each trial was videotaped for re-evaluation by_a second judge.

A Kendall Coefficient of Concordance was used to compute the reliability;

The results were analyzed using an analysis of variance as recommended

by Keppel (1973), with the .05 fevel of significance being applied on all

N “
tests of significance. For analysis of the design effect, data from both

design type groups were pooled-and similarly analyzed. In this case, how-

5ever, a Satterthwaite (19463 approximation was also applied since a compar-
i;on of corre]ated with uncorrelated data was being made. A negative1y
biased F ratio wopld qthenﬂise,pe expected to re;aJt. A Scheffe'pgﬁtjngg
—analyeis was applied where §ignificant‘hain effects resulted.

bY

Re;ults i I j
Upon the initial analysis of both .the within-subjects and the betweenn
subJects group data, it was determined that -a s1gn1f1catn tr1als effect
. existed. By examﬂn1ng the plotted data, it appeared obvipus that the
trials effect was a resu]t of the subjects' adaptat1on to tﬂe task. The
initial trials 1nd1cated notnceab]y less success, than the latter tr1als.
In fact, except for the initial, adaptat1on period, tr1als plateaued 1nd1-

\

Io
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cating-a consistent performance 1eve1. Since, succefi'in.catching was '

be1ng exam1ned in this study, not adaptation, it was deemed necessary to -
remove initial trials from the analysis until the s1gn1f1cance of the trials
factor was removed. ‘Theﬁfirst tria] from the data of eich subject in the
within-subjects design group and the tirst 3 trials from the data of each
subject in the between-subjects design group were removed. The analysis

of vaniance performed on tnis modified data revealed that the between-
subjects design situation yielded a s1gn1f1cant hattws;ae by sex intéraction.

(See Table 1). No other interactions or main effects were found to be sig-

.nificant. For ‘the within-subjects design situation only the main effect of,

Insert Table |
- About‘Here

ball size was s1gn1f1cant (See Table 2). Upon the complietion of a Scheffé' /

post hoc ana]ys1s, 1t was determined that the 10 in. d1ameter ball resulted in

\ v
J«

.

Tnsert Table 2
About Here. : \ .

significantly superior catching performances than the ball w1th a 6 in. dia-
meter. No s1gn1f1cant difference was" noted between the 10 in. ball and the
8.5 in. ball nor between the 8.5 in, ball and the 6 1n ball size for this

design s1tuat10n. The ‘main effect of design was not found to be a sﬁ;§1f1- .

%gnt factor. : .

°

" Gender, in this study, was not found to be a significant main effect

1

for catching ﬁerfonn ce for first grade children. * This ‘finding is supported

by the research of P yne and Kos low (1981). In that study it was found ) ,
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that, a]though the main effect of sex was s1gn1f1cant for ch1]dren from

k1ndergarten through second grade the mean scores for boys and g1rls at

b

the first, grade levél were 1dent1ca1 . _
From a general examination of the resu1t§ of this-investigation it,.

appears: that larger balls‘reso]t in more successful catching performance

than the smaller bal]s HoweVer, upon closer examination, it becomes

apparent that the performance of the fema]e subjects- (between subjects’

group) actua]]y reg?essed with the 10 in. d1ameter ball to a point only
B

~

sljghtly superior to the performances when receiving the 6 in. diameter
ball (see fioure 2). It must be concluded, therefore, that larger balls
appear to produce super1or catching success by boys in the first grade.
However, the most success by the female subjects appears to occur when
" using either~a mfddle (8.5-in.) or larger (10win.) sized ball depending on
the fatching situatjon. Therefore, a logical starting point in a teaching

progression for catching relative to ball size would be the larger sized

-

ball (10-in.) for the males and the medium (8.5-in.) ox large sized balls

-
—_—

for the females. \ .-
A

. Insert Figure 2 e
About Here
The two designs compared here, the between-subjects and the within-
NV A
_subjects, were not found to differ significantly (See Table 3). For this
Insert Table 3 ‘ ,&
About Here - .

paradign, therefore, these design types appearlto work interchangeably.

This is a conclusion that-Contrasts w,ith the majority of past experiments

’ »
-~

ation in this area. Lueft (1968), for example, in.examining}reéponse

' i \ . -
- . .

S 10
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speed as a funct1on of.design type‘concluded that the w1th1n subjects treat-

(N

.ments - 1nh1b1ted responses relative to the“ﬁetween subJects treatment Simi-
larly, Kimble, Leonard; and Per]muter (1968) conc]uded that interstimulus

interval function differs s1gn1f1cant1y depending on the design type. Aga1n

Y

alaccording to these researchers, responses were inhibited.during within-sub-

-~

jects treatments, Cermakv(1967) examined. ga]van1c skin response, condition-
'1ng using two design types. The w1th1n sd:\ECts design resu]ted with a
significantly smallér error term than betweenﬁubJectsd“§qgn in this study
The conclusion was again made that the within-subject des1§n can resu]t in
differential behavior effects. Unlike the results af this study, the’ maJor1ty
of invegtigation comparing design types has led to the conclusion that the
Between- and the Qithin-subjects designs are not idteﬁchangeab]e.; The inter-
changeability of these designs is a function; however, of the factors

Based on the results of this étudy the§e designs do

under examination.

appear to be 1nterchangeab1e for exam1nat1ons of ball size and their rela-

g

tionship to catching.success in ch11dren. Discrepancies in past 11terature‘

» are 'not ]ike]y,'therefore td be a result of the design type emp]oyed. Those
d1fferences could be attr1butab1e to ‘the ball type emp]oyed the distance

\ the ball was proaected or the type of system used to evaluate the catch

Further research-is. needed to make that determ1nat1on

S s

\
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TABLE 1. ANALYSIS OF* VARIANCE OF THE EXAMINATION OF THE F 4
EFFECTS OF BALL DIAMETER -ON OBJECT RECEPTION BY CHILDREN
IN THE FIRST.GRADE (BETWEEN-SUBJECTS)

r

Sources ‘of Sums of ) Mean
g Variation' Squares df . Squares _F'
Between-Subjects -
Ball Size 3y o2 1.715 2.52
¥ sex o T 1.69 1 1.688 2.8
Ball Size x Sex  6.01 /2 \' ©3.007 b L2
Subjects Within , ]
Grade and Sex 28.57 L2 .680
.- Within-Subjects
', Trial ' 2.71 8 - +339 1.24 h
Sex x Trial 2.04 8 - .255. . .93
Ball Size x‘Tziai 2.40‘ 16 : .150 .55 ¥ .
. ¢ Ball Size x Sex ] " | . ‘ =
xTrial " o 2.82 16 .176 .6k
( i L Residual 91.81 336 p .273

. *Significant at the .05 level.’
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TABLE 2. ANALYSIS OF VARIANCE OF THE EXAMINATION OF THE
EFFECTS OF BALL DIAMETER ON OBJECT RECEPTION BY CEILDREN
IN THE FIRST GRADE (WITHIN-SUBJECTS)

Sources of Sums of. Mean .
Variation ~y . Squares af © Squares F
’ 'Befwe:an-Subjects _ / .
Sex 05 - 1 047 » . .02
Subjects Withim Sex 28.34 o 2.017 ’
P
’ . W\ithin-Subjects %, b
. Ball Size 5.53" 2 2.767 7.80%
7 .Sex x Ball Size .05 2 025 .07
% Ball Size x
Subjects Within Sex  9.93 28 355
‘rial T n.8 10 418 1.76
Sex x Trial %.06 10 , 406 1.71
’ Trial x Subjects T
Within Sex 33.22 o 237
Ball Size x Trial  %.%2 20 | .221  1.08
Sex x Trial x T | . |
Ball Size 1.91 . 20° 7095 47
Residual | 57.48 280 05

*Sznificant at the .05 level.

pl E
.
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TABLE 3. MEANS AND STANDARD DEVIATIONS BY BALL SIZE AND EXPERIMENTAL DESIGN

BETWEEN-SUBJECTS DESIGN WITHIN-SUBJECTS DESIGN ~

17

146" DIAM. T 4234 .260
iy 616 » 1556
S x :
8.5™ DIAM. - 4.39] : .385
: 568 : "499
10" DIAM. " 4.453 505 )
. 1568 512
TOTAL 4,359 .384
591 1531
i - -~
'L. é
™ ' ¢
. 3 »
'
Q \ ~




